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(54) Receiver and receiving-decoding method 

(57) A receiver has a simple configuration for receiv- 
ing and decoding digital broadcasts and outputting de- 
coded data to an external device and moreover, decod- 
ing externally-input data and outputting decoded data to 
an externa! device. The receiver includes a received- 
data demodulating means (10) for receiving and demod- 
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ulating digital broadcast and generating a first clock in 
accordance with the digital broadcast and a clock gen- 
erating means (30) for generating a third clock by fre- 
quency-dividing a predetermined second clock. The first 
clock is used when the digital broadcast is received and 
decoded and the third clock is used when externally-in- 
putted data is decoded. 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0001] This invention relates to a receiver and a re- 
ceiving-decoding method. An embodiment if the inven- 
tion relates to a receiver for receiving, for example, dig- 
ital television broadcasts and outputting an obtained 
transport stream to an external device and also inputting 
a transport stream from an external device and decod- 
ing it. 

DESCRIPTION OF THE RELATED ART 

[0002] Digital television broadcasting has already 
started whereby a video signal is digitalized in accord- 
ance with the compressing encoding method such as 
the moving picture experts group phase 2 (MPEG 2) 
method and broadcasts it on ground waves or satellite 
waves. 

[0003] In such digital television broadcasting, the au- 
dience needs a digital-broadcast receiver-decoder re- 
ferred to as an integrated receiver decoder (IRD) which 
receives and decodes the ground waves and satellite 
waves. 

[0004] In Fig. 1, 1 denotes a digital-broadcast receiv- 
er-decoder as a whole and an antenna 5 receives broad- 
cast radio waves S1 and supplies it to a front end 10. 
The front end 10 demodulates the broadcast radio 
waves S1 , generates a transport stream S1 0 composed 
of successive transport stream (TS) packets, and out- 
puts the stream S10 to a decipherer 12. The decipherer 
12 deciphers each enciphered TS packet in the case 
when each TS packet is enciphered and supplies it to a 
divider 15. 

[0005] The divider 15 extracts desired TS packets 
from the transport stream S10, divides them into audio 
TS packets and video TS packets and supplies them to 
a decoder 16. The decoder 16 decodes the audio TS 
packets S1 5A and the video TS packets S1 5V supplied 
from the divider 15 in accordance with the MPEG 2 
method, and outputs them as an audio signal S1 6A and 
a video signal S16V to an external device. 
[0006] In this case, the front end 1 0 generates a byte 
clock S11 synchronous with the transport stream S10 
when the transport stream S10 is generated by demod- 
ulating the broadcast waves Si and outputs the byte 
clock S11 to the decipherer 12 and the divider 15. The 
byte clock S11 is a sync signal for synchronizing and 
transferring data. The front end 10, decipherer 12, and 
divider 1 5 operate in accordance with the byte clock S1 1 
and thereby transfer TS packets composing the trans- 
port stream S10 synchronously with the byte clock S11. 
[0007] In this kind of digital-broadcast receiver-de- 
coder, it is possible to use a high-speed digital data in- 
terface such as an institute of electrical and electronics 
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engineers (IEEE) 1394, output and store a transport 
stream obtained by receiving broadcast radio waves in- 
to a digital recorder such as an externally-set digital vid- 
eo tape recorder ( VTR) via the digital data interface, and 

s also input and decode the transport stream stored in the 
digital recorder via the digital data interface. 
[0008] However, when a transport stream is inputted 
via the digital data interface, it is possible that the byte 
clock of a digital-broadcast receiver decoder (that is, the 

to byte clock of a transport stream obtained by receiving 
broadcast waves) would not coincide with the byte clock 
of a transport stream inputted via the digital data inter- 
face, that is, data transfer rates would not coincide with 
each other. Moreover, when the byte clock of the trans- 

is port stream inputted via the digital data interface is faster 
than that of the digital-broadcast receiver-decoder, a 
problem occurs that some of the TS packets are not 
transferred from the digital-broadcast receiver-decoder, 
which could lead into a decoding trouble. 

20 [0009] Furthermore, there can be a case in which dig- 
ital broadcasts are not received when inputting a trans- 
port stream from the digital data interface. In which case, 
the front end 1 0 cannot generate a byte clock, which can 
be an obstacle to the operation of the digital-broadcast 

25 receiver-decoder. 

SUMMARY OF THE INVENTION 

[0010] An embodiment of this invention seeks to pro- 
30 vide a receiver and a receiving-decoding method having 
a simple configuration to receive digital broadcasts, and 
output the obtained transport stream to an external de- 
vice, and also to decode a transport stream inputted 
from the external device. 
35 [0011] One aspect of the invention provides a receiver 
which comprises: a receiving part for receiving and de- 
modulating the digital broadcasts to output the first 
transport stream; a digital interface for receiving the sec- 
ond transport stream supplied from an external device; 
40 and a decoding processor for decoding the first trans- 
port stream received in the receiving part or the second 
transport stream received in the digital interface. The 
decoding processor changes clocks for transferring a 
transport stream depending on which to decode a first 
45 transport stream or a second transport stream. 

[0012] Another aspect of the present invention pro- 
vides a receiving-decoding method for receiving digital 
broadcasts comprising the steps of: receiving and de- 
modulating the digital broadcasts in the receiving part 
so so as to output a first transport stream; receiving a sec- 
ond transport stream supplied from an external device 
in a digital interface; transferring to a decoding proces- 
sor and decoding the first transport stream received in 
the receiving part or the second transport stream re- 
55 ceived in the digital interface; and changing clocks used 
for transferring the transport stream depending on which 
to decode the first transport stream or second transport 
stream in the decoding processor. 
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[0013] Because a clock corresponding to the transfer 
rate of a transport stream to be decoded is selected, it 
is possible to decode all data strings without fail. 
[0014] Moreover, because the third clock used to 
transfer the second transport stream is generated by fre- 
quency-dividing a second clock necessary for the oper- 
ation of the digital interface, the configuration is simpli- 
fied without separately using a clock generating circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 5] A better understanding of the invention will be- 
come apparent from the following illustrative description 
when read in conjunction with the accompanying draw- 
ings in which: 

Fig. 1 is a block diagram showing the configuration 
of a digital-broadcast receiver-decoder; 
Fig. 2 is a block diagram showing the configuration 
of an embodiment of a digital-broadcast receiver 
decoder of the present invention; and 
Figs. 3A to 3D are timing charts showing the trans- 
fer timing of TS packets. 

DETAILED DESCRIPTION OF THE EMBODIMENT 

[0016] In Fig. 2 in which counterparts of Fig. 1 are pro- 
vided with the same symbols, 2 denotes a digital-broad- 
cast receiver-decoder as a whole, which operates in ei- 
ther broadcast receiving-decoding mode or external-in- 
put decoding mode in accordance with the control by a 
non-illustrated controller. The digital-broadcast receiv- 
er-decoder 2 receives broadcast radio waves S1 to de- 
modulate a transport stream S10 in the broadcast re- 
ceiving-decoding mode and then decodes the demodu- 
lated transport stream S10 into an audio signal S16A 
and a video signal S16V which are outputted to an ex- 
ternal device. On the other hand, in the external-input 
decoding mode, the digital-broadcast receiver-decoder 
2 decodes a transport stream S25 inputted through an 
institute of electrical and electronic engineers (IEEE) 
1 394 bus 25 into an audio signal S1 6A and a video sig- 
nal S16V, which are outputted to an external device. 
[0017] That is, in the broadcast receiving-decoding 
mode, the digital-broadcast receiver-decoder 2 receives 
the broadcast waves Si via a receiving antenna 5 and 
supplies the broadcast waves S1 to a front end 10 serv- 
ing as a received data demodulating means. The tuner 
17 of the front end 10 selects and amplifies a targeted 
channel included in the broadcast radio waves S1 and 
supplies the amplified channel to a quadrature phase 
shift keying (QPSK) demodulator 18 as a received sig- 
nal S17. The QPSK demodulator 18 demodulates the 
received signal S1 7 in accordance with the QPSK meth- 
od, and supplies a demodulated signal S18 to an error 
corrector 19. And the QPSK demodulator 18 generates 
a byte clock S11 and supplies it to the error corrector 
19, decipherer 12, and clock selector 31 serving as a 
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clock selecting means. 

[0018] The error corrector 19 applies predetermined 
error correction to the signal S18 from the QPSK de- 
modulator 1 8 to output the signal S1 9 to the decipherer 

5 12. The decipherer 12 deciphers the signal S1 9 supplied 
from the error corrector 19 in the case which it is enci- 
phered, and outputs the transport stream S10 to an in- 
terface 20. In this case, the QPSK demodulator 1 8, error 
corrector 19, and decipherer 12 operate in accordance 

to with the byte clock S11, which makes TS packets com- 
posing the transport stream S10 transferred synchro- 
nously with the byte clock S11. 

[0019] The interface 20 serves as a digital data inter- 
face based on the IEEE 1394 standard, which is com- 

is posed of a physical layer 22 for exchanging data with 
other IEEE 1 394 interfaces (not illustrated) connected to 
the IEEE1394bus25anda link layer 21 serving as data 
selecting means connected to the physical layer 22 to 
switch input and output of data. The link layer 21 has a 

20 buffer (not illustrated) for temporarily storing data. 

[0020] The link layer 21 of the interface 20 directly 
supplies the TS packets of the transport stream S10 to 
the divider 15 of a decoding processor 14 and simulta- 
neously outputs them to a digital recorder (such as a 

25 digital VTR) connected to the IEEE1 394 bus 25 via the 
physical layer 22. 

[0021] The divider 15 extracts desired TS packets 
from the transport stream S10 and divides them into au- 
dio TS packets S1 5A and video TS packets S1 5V which 

30 are supplied to the decoder 1 6. The decoder 1 6 decodes 
the audio TS packets S15A and the video TS packets 
S15V supplied from the divider 15 into an audio signal 
S16A and a video signal S 16V in accordance with the 
MPEG2 method, which are outputted to an external de- 

35 vice. 

[0022] In this case, the clock selector 31 selects the 
byte clock S 1 1 supplied from the QPSK demodulator 1 8 
in the broadcast receiving-decoding mode and supplies 
it to the link layer 21 and divider 15. The decipherer 12, 
40 link layer 21 , and divider 1 5 operate in accordance with 
the byte clock S11 . This makes TS packets composing 
the transport stream S10 transferred synchronously 
with the byte clock S11. 

[0023] Thus, the digital -broadcast receiver-decoder 2 
45 receives the broadcast radio waves Si and demodu- 
lates the transport stream SlO in the broadcast receiv- 
ing-decoding mode and moreover, decodes the stream 
S10 into an audio signal S16A and a video signal S16V 
which are outputted to an external device. Also, when 
50 outputting the transport stream obtained from the re- 
ceived digital-broadcast via the interface to the external 
device, it is transferred from the decipherer 1 2 to the link 
layer 21 in accordance with the byte clock generated in 
the QPSK demodulator 18. 
55 [0024] On the other hand, in the external-input decod- 
ing mode, the digital broadcast receiver-decoder 2 in- 
puts the transport stream S25 supplied from a digital re- 
corder (such as a digital VTR) connected to the 
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IEEE1394 bus 25 to the interface 20. In this case, the 
transport stream S25 is supplied in the form of packets 
based on the IEEE 1394 standard. 
[0025] The physical layer 22 supplies the transport 
stream S25 inputted via the IEEE1 394 bus 25 to the link 
layer 21. Then, the link layer 21 converts the transport 
stream S25 from packets of the IEEE1 394 standard into 
TS packets and supplies them to the divider 15. The di- 
vider 1 5 divides the transport stream S25 into audio TS 
packets 15A and video TS packets 15V and supplies 
them to the decoder 16. The decoder 16 decodes the 
audio TS packets S15A and video TS packets S15V 
supplied from the divider 15 into an audio signal S16A 
and a video signal S1 6V in accordance with the MPEG2 
method which are outputted to an external device. 
[0026] Here, a system clock S29 is supplied to the in- 
terface 20 from a clock generator 29. The system clock 
S29 is a clock serving as the operation criterion of the 
whole interface 20. A frequency divider 30 frequency- 
divides the system clock S29 at a predetermined fre- 
quency-division rate and supplies it to the clock selector 
31 as a byte clock S30. In the external-input decoding 
mode, the clock selector 31 selects the byte clock S30 
supplied from the frequency divider 30 and supplies it 
to the link layer 21 and divider 15. Then, the link layer 
21 and divider 15 operate in accordance with the byte 
clock S30. This makes TS packets composing the trans- 
port stream S25 transferred synchronously 
[0027] Thus, in the external-input decoding mode, the 
digital-broadcast receiver-decoder 2 decodes the trans- 
port stream S25 inputted via the IEEE1394 bus 25 into 
an audio signal S16A and a video signal S16V which 
are outputted to an external device. 
[0028] Figs. 3A to 3D show the relation between byte 
clock and TS-packet-transfer timing. Fig. 3A shows a 
byte clock for specifying the sync timing of each block 
for transmitting and receiving TS packets. 
[0029] At the side of transmitting the TS packets, the 
TS start signal shown in Fig. 3B becomes logical "H w 
level during one clock when starting to transfer TS pack- 
ages. At the same time, the TS enable signal shown in 
Fig. 3C becomes logical n H tt level. The TS enable signal 
shows that a TS packet to be transferred is valid. At this 
timing, the TS packet shown in Fig. 3D is successively 
transferred synchronously with a byte clock. 
[0030] The receiving side of the TS packets succes- 
sively takes in TS packets synchronously with a byte 
clock while a TS enable signal has logical "H" level. 
Thus, TS packets are transferred between the transmit- 
ting side and the receiving side. When transfer of one 
packet (188 bytes) is completed, the TS enable signal 
becomes logical "L" level and transfer of one packet is 
completed. 

[0031] In this connection, it is estimated that a byte 
clock of approximately 6MHz is enough for a transport 
stream of a general digital television broadcast. Moreo- 
ver, because the supply source of transport stream re- 
corded in digital recorder such as a digital VTR would 



be a digital television broadcast, it could also be esti- 
mated that the byte clock of the transport stream S25 
inputted via the IEEE1 394 bus 25 is to be approximately 
6MHz. 

5 [0032] Therefore, by setting the clock frequency of the 
byte clock S30 to 6MHz or higher, it would be possible 
to prevent transfer fault of some transport streams S25. 
Because the system clock S29 of the IEEE1394 uses 
50MHz, it is possible to prevent transfer fault of some 

10 transport streams S25 by dividing the frequency of the 
system clock S29 by 8 to generate a clock of 6.25MHz 
and using it as the byte clock S30. 
[0033] In the above configuration, when broadcast ra- 
dio waves are received and decoded, the digital-broad- 

*5 cast receiver-decoder 2 operates in the broadcast re- 
ceiving-decoding mode. 

[0034] That is, the digital-broadcast receiver-decoder 
2 receives the broadcast radio waves Si through the 
antenna 5, demodulates it by the front end 10 and de- 

20 ciphers ciphers in the decipherer 12 to generate the 
transport stream S10, and supplies it to the decoding 
processor 14 via the link layer 21. Then, the decoding 
processor 1 4 decodes the transport stream S1 0 into an 
audio signal S16A and a video signal S16V which are 

25 outputted to an external device. 

[0035] In this case, the digital-broadcast receiver-de- 
coder 2 operates in accordance with the byte clock S11 
generated in the QPSK demodulator 18 and serving as 
a clock synchronizing with the transport stream S10, 

30 and synchronously transfers TS packets composing the 
transport stream S10. 

[0036] On the other hand, when an externally-input- 
ted transport stream is decoded, the digital-broadcast 
receiver-decoder 2 operates in the external-input de- 

35 coding mode. 

[0037] That is, the digital-broadcast receiver-decoder 
2 inputs the transport stream S25 supplied from digital 
recorder connected to the IEEE1394 bus 25 to the in- 
terface 20 and to the decoding processor 1 4 via the link 

40 layer 21 . Then, the decoding processor 14 decodes the 
transport stream S25 into an audio signal S16A and a 
video signal S16V which are outputted to an external 
device. 

[0038] In this case, the digital-broadcast receiver-de- 
45 coder 2 does not use a clock synchronous with the trans- 
port stream S25 but it generates a clock transferable at 
a rate faster than an assumed maximum transfer rate of 
the transport stream S25 inputted via the interface 20 
by frequency-dividing the system clock S29. Then, the 
so digital-broadcast receiver-decoder 2 operates in ac- 
cordance with the byte clock S30 generated by frequen- 
cy-dividing the system clock S29 and synchronously 
transfers TS packets composing the transport stream 
S25. 

55 [0039] According to the above configuration, it is pos- 
sible to prevent transfer fault of some TS packets by 
generating the byte clock Sll synchronous with the 
transport stream S10 in the front end 10, using the fre- 
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quency divider 30 for frequency-dividing the system 
clock S29 to generate the byte clock S30 and the clock 
selector 31 for selecting and supplying the byte clocks 
S11 and S30, and selecting the byte clock S11 when 
receiving and decoding broadcast radio waves or se- s 
lecting the byte clock S30 when decoding a transport 
stream inputted from an external device. Besides, the 
clock generator 29 is an essential component in the 
case of digital data interlace being provided. The system 
clock 29 generated by the clock generator 29 is f requen- to 
cy-divided so as to generate a byte clock. This only re- 
quires the frequency-divider 30 and the clock selector 
31 for additional circuits, and minimizes the necessity 
for extra circuits. 

[0040] In the above embodiment, the byte clock S30 is 
is generated by frequency-dividing the system clock 
S29 serving as the operation criterion of the whole in- 
terface 20. However the present embodiment is not re- 
stricted to the above case. It is also permitted to gener- 
ate the byte clock S30 by frequency-dividing various 
clocks of the digital-broadcast receiver-decoder 2. 
[0041] Moreover, in the above embodiment, a clock 
of 6.25MHz is generated by frequency-dividing the sys- 
tem clock S29 by 8 and uses the clock as the byte clock 
S30. However the present embodiment is not restricted 
to the above case. It is also permitted to frequency-di- 
vide clocks having various frequencies in accordance 
with the assumed byte clock externally-inputted. 
[0042] As described above, a digital interface is pro- 
vided in a digital-broadcast receiver-decoder, and a byte 30 
clock generated in accordance with digital broadcast is 
used when the digital broadcast is received and decod- 
ed, and a byte clock which is generated by frequency- 
dividing an existing system clock is used when a trans- 
port stream supplied from the digital interface is inputted 35 
and decoded. Therefore, it is possible to prevent trans- 
fer fault of some data with a simple configuration. 
[0043] It will be apparent to those skilled in the art that 
various changes and modifications may be made to the 
embodiment described above. All such changes and 40 5. 
modifications fall within the true spirit and scope of the 
invention. 



Claims 45 

1 . A receiver for receiving digital broadcasts compris- 
ing: 

a receiving part for receiving and demodulating so 
said digital broadcasts to output a first transport 
stream; 

a digital interface for receiving said second 
transport stream supplied from an external de- 
vice; and 55 
a decoding processor for decoding said first 
transport stream received in said receiving part 
or said second transport stream received in 



said digital interface, in which 
said decoding processor changes clocks for 
transferring a transport stream depending on 
which to decode said first transport stream or 
said second transport stream. 

2. The receiver according to claim 1, wherein: 

said receiving part is composed in order to gen- 
erate a first clock for transferring said first trans- 
port stream; and 

when said first transport stream is decoded in 
said decoding processor, said first transport 
stream is transferred with said first clock gen- 
erated by said receiving part. 



The receiver according to claim 2, wherein: 
said receiving part comprising: 

a tuner for selecting frequency of receiving sig- 
nal; 

a demodulator for demodulating a signal re- 
ceived by said tuner; 

an error corrector for correcting errors of sig- 
nals demodulated by said demodulator; and 
said first clock is generated by said demodula- 
tor 



4. The receiver according to claim 1 , wherein: 

said digital interface is composed in order to 
generate a second clock necessary for further 
operation of said digital interface; and 
when said decoding processor decodes said 
second transport stream, said second transport 
stream is transferred with a third clock obtained 
by frequency-dividing said second clock gener- 
ated by said digital interface. 



The receiver according to claim 4, wherein 

said third clock is generated by frequency-di- 
viding said second clock in order to be transferred 
at a rate faster than an assumed transfer rate of 
transport streams inputted via said digital interface. 

A receiving-decoding method for receiving digital 
broadcasts comprising the steps of: 

receiving and demodulating said digital broad- 
casts in said receiving part so as to output a 
first transport stream; 

receiving a second transport stream supplied 
from an external device in a digital interface; 
transferring to a decoding processor and de- 
coding said first transport stream received in 
said receiving part or said second transport 
stream received in said digital interface; and 
changing clocks used for transferring said 
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transport stream depending on which to de- 
code said first transport stream or second 
transport stream in said decoding processor. 

7. The receiving-decoding method according to ciaim -s 

6, wherein: 

a first clock to transfer said first transport 
stream is generated in said receiving part; and 
said first transport stream is transferred with io 
said first clock generated by said receiving part 
when said first transport stream is decoded in 
said decoding processor. 

8. The receiving-decoding method according to claim is 

7, wherein: 

said receiving part has the configuration to se- 
lect the frequency of a received signal, demod- 
ulate a signal transmitted at a selected f requen- 20 
cy and correct errors of said demodulated sig- 
nal; and 

said first clock is generated at the time of said 
demodulation. 

25 

9. The receiving-decoding method according to claim 
6, wherein: 

a second clock necessary for the operation of 
said digital interface is generated in said digital 30 
interface; and 

when a second transport stream is decoded in 
said decoding processor, said second transport 
stream is transferred with a third clock obtained 
by dividing said second clock generated by said 35 
digital interface. 

10. The receiving-decoding method according to claim 
9, wherein 

said third clock is generated by frequency-di- 40 
viding said second clock in order to be transferred 
at a rate faster than an assumed transfer rate of 
transport streams inputted via said digital interface. 

45 
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